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ABSTRACT 



5 ELECTRONXC LOCKINa DEVICE 

An ei^^fitronic kay comprising, jnountsd In a key body, 
^ Kay shanK fQr ins.e^*ticin into a corx-espondtng Ixjvslxig of 
B loc^i cylinder for the purposa of unlacJtiP^ i-fc, the 

ift cylinder havingi a statoi:' portion and a roror portion 

seouir^d to a tongue, and inciiuding first meci^ainlcal rasans 
And first electronic ineans, and the icey inclucLing ^eco^d 
mechanical maans and second electronic mean& for co- 
operating with th© oorreapoftding first me^ns of the 

15 cylinder when the key ie fully inserted in the cyJ.indai: 
and for causing the lock to be unlocked when M id-en tlty 
oodB of the key and a cox r-^ spending code of the loc3c 
marchr The electronic: jnaans of tha key {16, 18. 20) are 
powered from s^lf-cantaanad power generator nieatifi (14) 

20 actuated merely by displacing th© key 6ti*ink in rhe boiiy 
of the Key. 



35 
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1 

eIjECtronic lockjng device 

field of the invention 

The present invenl;iorL x-elat-tes -to ttie £X&XC of 
5 elEe±rorttfiC5tianic;ai c^t ^leetrcirsic! k&yg and locks for 

prQvsntlng access to a given place or for prB\rent:ln)g a 
<3.eter/tiin6d apparatus frcHti being put into operat:ion^ for 
example a rack or cabinet of electronics. 

K> PRIOR AHT 

Ovetr thd last few yaars, locks hav© be^n dav^loped 
that aasociatr© fliechanical ancodinig^ Q*g. implQiuantad In 
thQ form of notches, wlxh elecrronic encoding rransmltrted 
between the key ^nd th« lock^ Pit^tnt applica-tion 

15 EP O 277 432 shows an aatampla of such an elec-cro- 
meohanical lock in which the key comprlsQS not only 
m^chsanacal encoding for unlocking thfe lock, hxx± al&o An 
alectronia Girculi: which acts, on insertion of tha key, 
to transmit a preprogxennned identity code to the lock. 

20 Tl\& tey is powered £roiii tha lock which itaalf powered 
from an exrernal source. SiTOilarly, application FR 2 561 
292 dasclo^e^ an eleatronic key capable of being used 
with an electrDmechanical lock and having botu notohea 
for mechanical encoding and an electronic microprocessor 

25 Qixouit pQweresd by ^lectrioity t:5»kf?n fx-^ni 3 recha.rgeable 
hattery placed directly in the ksy. 

WfsvertheleaSr both thE^^ above lock^ suffer from 3 
major defect that results from the fact that the typa of 
oylinder used L& particularly csomplex to m^ke and le t:hu« 

W very QxpGnsivG. in that type o£ lock, it Is tha 

difficulty of copying the Tnechanical profile of the 
cylinder vrhich gu^sr^ntees maxiiouTn security and not the 
addi-tional electronic encoding. as a reeult, if th& key 
is lost, then it 1.-5 necessary to replace the cylinder 

15 whether or not it is associated with an electronic 
circuit. 
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Also, in application HP 0 3Ba 997, iba Prapjr^&tojc 
propoeee a lQ<::k: whicrh an Gutirely electronic lock and 
which ia ur^lockt}d soaely by a match becween the identity 
codes of ti^e key and of the lock, 

TKat type of electronically. lacked lock nevertJielcss 
also auffors from certain drawbacks, in particular vrith 
respect to its pow^ supply which is generally Qbt^ined 
from an external Bource or fvom a rac>xargeable bAttery. 
Unfortunately, puch an ttxtt^L^naJL aoui^cei is not always 
a-vailablfe, and using a battery placed inside the iock. in 
the key. or in both of them slcnuUaneouBly, suffer^ from 
seric\3& difficulti^a of rfec;hargin9 reliability in 

opeiratiion- 



15 



20 



20 



35 



OBJECT AND DEFINITION OF THTj: TMVR-KTTON 

An the pie^ent invention la to mitigate: the 
iibov^.- specified drawbacks by proposing an electronic lock 
and key assembly chat io entirely self -contained p 
requU-lng no independent power Eiupply, wht^ther 63cter-nal 
or in the form of one or niore batteries that can be 
recharged by ?neanEf of an external device. Another object 
of the inventidu Ik to pi-ovid& ti lock cylindtir -^tid at kt5y 
each of which is relatively simple to make and low in 
cost, and v;hich guarantee that the system is completely 
Becure, 

ihe&e objects are achieved by an eleocronic key 
coKiprising. mounted in a key body, a Xey shank: for 
iiiaerLion into a eorr*5spondixig houHixig q£ ^ lock c/lind^jr 
for the purpose of unlocking it, the cylinder having a 
Rtator portion and a rotor portion secured to a tongue, 
and including firat roechauit:al mecin« and fi^-et electronic 
means r and the key including second mechanical tneana ^^^d 
Becond electronic Tueans for co-operating with the 
corresponding first means of the cylinder when th^ key is 
fully inserted in the cylinder and for causing the lock 
to be unlocked when an identity code of the koy and a 
eorreiapoi^dlng cod^ of the lock match, the key being 
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charactf-i-isBd in thac the electronic means of the key are 
powei'^-d from self -contained power generator mean& 
actuated merely by displacing the key ehank in the body 
of the key . 

5 By cneanfs of this particular structure r the 

electronic ni^ans of the key for interchanging and 
verifying identity ^codes and pQ^eibly al^o for 
controlling un.lock-.ing of the lock can toe powered by a 
3in<^l^ module actuated solely by moving the Rhank of the 
10 ]ccy and independently of any extei'n^l powiebx- eiupfjly 
device . 

In a pre^eirr^id erisbodiment, the- said power generator 
mearifi iB connected via a power link to a rectifier and 
storage nieaiis which generates a DC power supply voltsicjt^ 

15 from AC eignalg delivered by the power generator means, 
uaid roiCtiflQr and storage means itself being connected 
to processor n^e.ans v^hich. via a comrnunicationES link 
connecting it to the powiix generator means ^ serves to 
interchange! the data required for unlocking the cylinder. 

^0 Advantageously, the power link and the 

communicationjp "link constitute ^ i5iii9le linH at the powor 
generator mfeani^, and the secoiid electronic means then 
include mult iplexer/demultiplexer means for connecting 
the power generator means^ t)c>th to the r-ectiiier and 
atorag*! means and to the processor means. 

Preferably r the second electronic means further 
include coRimunicat ian« interface mesne d^Bpoeed between 
the? px-cxt^^^ar Trt^aiia and the pow^^r gener^itor me*irti3 for 
matching and filtering the signals delivered at the 

30 output of the pi-oceepor me^ne. 

In a first preferred variant , the rectifier and 
storage cneane ia aleo connected to the po^ver generator 
m^^iie aa also to pover the cylinder of the loc^k when 
the. key is inserted in the lock. . In this v;ay, the 

35 cylinder can operate in self-contained manner without 

relying on any internal power eupply (battery or mains, 
for e>:^mple> . 
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Tn a fillet: ejcample, the power generator meana 
include St least owe piezoetlecti.-ic ^lem^nt designed to 
gEjtiferate electric charge from auccfeasive bending 
iiravements generated by Lha diaplaoement o± the ehank of 
5 the key. AdvaiiLar^oously, the piezoelectric element, in 
cen^titiited by a single piez.nelGctiric plate t>mbeddod at 
one of its two ende^ in Lho body of the key and vhich can 
either have b Herjrated profile designed to co-operate 
with at l^aat one coy^tact tip of a piezQeleOti*i<::? el^iiivont 

10 of the cylinder while the key ia b^^ing inserted into the 
cylinder, or else th^ esnd of said piezoelectric plate 
that le l«i:t liree has a contact tip and is de«ign^d to 
co-operate with a serrated profii*? of the key shank 
during extract ^ on/ x*j tract ion of the shank out from or 

IS into th^ body of tho key. 

The key shank aiay aieo have an additional piczo- 
oiectric element conn^»cted to Llok processor means and 
designed to intei changa data betv/een the key and the 
cylii^idGr of the lock after the key ^hank Hab b^en 

20 inserted in the cylinder. 

The key »hank may further include at least one 
conL^ict area eonnectedi to the procesBor Kieans and 
designed to interchange data beiw^s^n the key and the 
cylinder of the lock after the Key shank has been 
inserted in the cylinder. Advantageously , the contai:t 
area is also connected to t-.hej output of the rectifier and 
storage mfeaoia Lo enable the cylinder to be powered from 
Lh6 lock after the key shank has been inserted in the 
cylinder. 

1^ ^ particular embodiment of the key, said Key 
shank may be of cruciiorm shape , 

Tn a second preferred variant, the power generator 
me^i^a comprise firstly a magnetized ehank constituting a 
CTiagoet.nc cor*? , and secondly a plurality of eoils 
35 connected in a ring^ and separated by walls of material 
having high magnatic perin^ahility , and contained in a 
body whach is itself made of a material having high 
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magnetic permeability and forsiaing a sheath for said 
magnetised phank, an tsjeccion systeuir e.g. ueirtg a &pr.-ing 
being prc>vidGd CO extract /re tract F^-id f?hank fx-om and 
into its sheath. 
^ Advantageously, bhe magnet i zed ^hajnk has a plurcilit.y 

of bipolar- annulai- (tiagnetG that are regularly s^p9rc>tBr3 
by walla of (tvateri;^ having high magriet^c pesitneabiliiiy ^ 
the distances toetxi^een ^^siid weilla beljicj d&tennined in such 
a Tiianne-r ae to onrreispond exactly firstly with the 

1{> dii^fisrenatss between the correaponding wall© of th^ 

sheath- forming body of the key, and aeirondly wlLh the 
walls of said tute of tht^ cylinder- 

The bipolar annular magnete have polarities that ar« 
determined in such a manner thjat tvrn ad j accent magxicta 

lb repel each other r v/ith the north/south axes of the 

inagnets being parallel to the longitudinal a7:ia af the 
shank . 

The magnetised abcink further ij^cludes a wall of 
Tratf!x-ial having high Tnagnetic permeability, such ae soft 

P.O iron, and for the purpose ^ on Fsaid wall coming int. a 

contact with an eKternal nta^iifeLic separation wall of the 
sh6iath-ior'min<5 body of the key, of closing the magnetic 
circuit v;hen the key ie fxjHy i npf^rh^d into t>ie eylind^r. 
Preferably, therti nre four of said coils, with the 

25 winding directions of two adjacent coilB of said four 
COilc being opposite to the winching -di r^jscrf-ion of the 
other tw coilB. Th« foux' coils hav-e two distinct 
el^oLrical contacit terminals via v^ich there are 
respectively provided the pow^r "i ink fox- ppwering the 

30 Hecrnnd eiltscLronio tneana of the key^ and the 

Gonmruni cat ions link tor interchanging data with the 
cy] index o£ the lock. 

The invention also provides a lock designed to 
recei-u-e the afoi^i^.'-ti-deecrdbf^d f»l<=»ce.i-onic key and in which 

35 the cylinder has at least one power generator means that 
is actuated during or Bt the «?nd of inB€?rt:on of the key 
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so as to powex- the first: £ilectronic Ttveans of the 
c:yl iiider . 

in a first, advantageous vax-i^znt, the pow^r g&n&ratar 
means aleo sew^* to pxovid^ coupling batvM^een the key and 
S the cylinder of tihe lock, to enable data., in pax-ticula.r 
identity codes, to be interchanged between th^i aylixidtsr 
anrf the key after t^i*5 i^hank Of tlxa Kay has been inserted 
1x1 th^ cylinder. 

In a second advantageous variant, the pc>wer 

aO generator means aleo mak^jq? it posii^ibls to cause an 

^lemerit for blocking the tongue to be displaced so as to 
unlock the lock. 

The pov/ev geriE?i-atua; rneana iB connected via a power 
link to rt^cLifier and storage ineans which generate a DC 

IB power aupply voltage from alterna.ting signals delivered 
by the pov;er generator means, eaid rectifier and storage 
meanB itself beang conneettid to pr^e^flsor mr^at'ig which r 
vxR a communications link connecting it to the power 
generator means r serves to interchange data raquir^d fo3- 

2 0 locking the eylindfex^ of thc lock, isaid processor tineans 

also serving to drive control means which deliver a 
control pulse to the powei- gen*^Tatoi- mecanB via tha 
cccnmunicatiorijs link, ^<aid pula« b^itig of determined 
duration that is sufficient to release the element for 

26 blocking the tongue r thereby unlocking the lock. 

Pr^f^r^blyr tVie first elecrtr-oriic me ana o£ the 
cylinder further include switching means enabling the 
power generator Tnesnrj to be cannected via itB 
i^romnfLuni cations link both to the proceasor means and to 

30 the control means. 

In a first pi'^ferred vara ant r the power generator 
fti^ana of the; cylinder comprise; at leaat on<^ piia^oeleL*trl-;r 
element having electrical contact terminals with 
uLLceesjaive b«ndixici triove intent a Lber'eof dux-iiig ineertiori ol 

35 the key generating electric charge at the contact 
terminals thereof. 
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The piRzo^lt3<:itx'ic Gilcvnent may be constitiited by a 
aXnCile piezoeiecuric place emJoedde^l at one ot itg two 
ends in the rotor port- :i on of the cryliridex- or by a bii^iorph 
who Be centrfil pjorLion is ernbedded ixi the rotor portion of 
5 the cylinder . Each free end of the piezoelectric element 
has at least one contact tip designed to cQ-opcjratts ivith 
the shank of the ke^ ^ncl at lea«t onfe blocking clement 
designed, in a r^ist position, to prevent any rotation of 
Lh€i tongue relative to the stator portion of the 

10 cylinder, 

III ^ 9G!Oond preferred variant, the power generator 
means of the cylinder is? mounted srQurid th^ hpusing, at 
the inlet to the cylinder r fitid <;;omfpi''iaea a tube of high 
magnetic pei-me ability tnaterial/ such as soft iroHr 

15 ci:^n twining a plurality of coil £3 connected in a ring and 
separated by regularly spaced walls of material having 
high magnet :ic peirmeability , &aid coil a being tic signed to 
CD -operate; firstly v;ith a magnetized shank forming a 
imagnetic core and carried by the key^ and secondly with a 

20 key-expelling piaton £3\iit^ble- for s^liding in th6 housincg 
and px-ovided with aaid el^rinenrs for blocking the tongue. 

Preferably, there are four ot said coIIb, with the 
winding direct io-n of two aiij accent cinS.!^ in &axd £oux* 
coils beincf opposite to the winding direction of the 

25 other tv;o coile, and the four coi3& hav^ two distinct 

electrical contacL tejrnaixxala via which therc^ are providcid 
rcrapcctively a power link for powering the first 
electronic means, and a coTomfunlcat ion© link for 
interchanging data «nd Cox act uniting Lh^ blocrking 

3.0 elenient . 

In an advantageous example ^ the tongue cocnprieep 
firstly a cylindrical body and secondly a fin extending 
radially from said Jbodyr tbe body having an opening tor 
receiving two hollov/ annuliir pioca& noade of a matarial of 

35 hlgli magnetic permeability and placed one against tha 
other while leaving betw^ei^ them empty dia)c-ahaped 
space, the inside dimenBionB of aaid pieces corresponding 
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to the: outside dimensions of the haueing, snd each insirte 
wall q£ the annular piep<i?e in contact with aaid ctnpty 
space includes a bXcscikiny aloe desictned to receive said 
blocking ^lem^^nt. Tha. fin includes centering TBe.ane, e,g, 
5 J:orri>ed by a ball-and-spring aBsembiyr deeigrted to co- 
operate with correspond irjg ititiajia of the ytaLojr portion of 
th*? r.^yliridfeix-, fe.c^..^with cavities for receiving the balls. 

l"he key-e^peliing pieton has a central cor^ of 
U*iaterial having high inagn^tic pKx-mea.bili.ty, and £Lt 6£tc-h 

10 ot the tv-'CJ end^ oL which there is mounted ^ about, a 
re&pectiv^ axis, said tilocking element formed by a 
slightly magnetised rotary blade, said blocking b] ade 
being pivot able to come into one of fiaid locking arlot^ of 
th^ tongue* wh^n the: pov^cr generator means is acnuated. 

IS ThG central core is covered in a non-ioagnefcic material 
and terminated at both ^nd© by respect i-v^e mechanical 
interface elemRnta deisigi^ed Lo cO'Op^rratO; with the 
Tiiec?hanical interface means of the key to transmit the 
rotary couple. 

2 0 The present invention ^^Ibq rslatfie to a loc:)cing 

ayiatern provided ^^^ith an ol(*ctronic key and an associated 

lock.. 

BRIEF DBSCRIPXXOW OF XKE DRAWINGS 

Other characteristics and advantages of the present 
invent ioTi appear cnore cle^ar.ly from the tol lowing 
description 9iv^n by way of non • liitiiLing indication, and 
with reference to the accompanying drawings, in which: 

* Figure 1 ^ d-i ^gr-^mm^tic ^^iev.• of an electronic 
20 \L&y ua&d in an fel&ctronic locking system of th^ 

invention; 

* Figure 2 Lb a diagraaruratic viow ot a dual cylinder 
of d. look used in the electronic locking syscem of the 
invention ■ 

* Figure 3 shows a variant embodiment of the 
GlectTonio tnta^na of Fi-gursB 1 and 2 ; 
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• Figures '3 and 5 ^h(^w two examples ot the 3:-ectn £ inl- 
and storage, meane Qi the means of Fisures 1 ^nd 2; 

• Pigui-ea 6a to 6e and la to 7c show the various 
signals available in the electronic m^an^ respectively o± 

5 the cylinder and of thee ke/ showjf^ in Figures 1 and 2 ? 

• F?gii-r^ ft is a functional diagram of a fir^t 
exariipic of power ge^er^tQi-" cii^ans for the locking eyBt^cn; 

• Figure & shows first einbodi client of an electx'nnic: 
key having a p^^jso^l metric module whoae Bb(in)c la in a 

10 retrPctetS first position? 

• Figure 10 shows a a-scond ^mbodiinnent of an 
electronic key having a piezoelectric module whoa^ shank 
in a pecQnd position; 

• Figure 11 is a croete- sect. ion through an emiJodiTTwnt 
of the shanK of the electronic koy } 

« Figure 12 jshows an emtoodinient of a l^ck cylirjder 
svi^i^ible; for co-operating with the el^n'tironLic ke-y of 
Fi<5ure 10 r 

• Figui-e 13 is a fuaotional diagram of a second 

2 0 eTcampl^ of power generator means fox* the locking system 

of the invent ion ; 

• Figu-re 14 in a diagranmiatic longitudinal ^^jction 
through a first embodiment of the cylinder of Fxgure 2; 

• Figure 15 ±b a croHs- aect ion viev; on plane XV -XV 
25 of Figui-e ; 

• Figure 16 is a diagrarmnat ic 1 ongihudii^a-l section 
of a second embodi-nvent of thes cylinder of ^'igure. 2r 

• Figure 17 i*^ a crosa -sect ion viev; on plane XVII- 
XVTI of Figure i6 j 

3D • Figure 18 is a di agx-armacit ia longitudinal section 

view of another embodiment of the cylinder of Figuir^ 2- 

• Figures 19a and 19b £?how eraboditnfenL of the 
tongue of th^ oylind^ir of Figure 16? 

• Figures 2 0a and 2 0b ahoiv' -an esrabiDdiraent of Lhe k^iiy- 

3 5 expelling piaton of the cylinder of Figure Id; 
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♦ Figures 21a and 21b relate ld Lh^ embodtTncnt of 
Figure 16 siu<i show the inheraoizion between the key and 
the cylinder for two nu<:;G«salve positions of the Jcey; 

♦ Figure 2 2 ia a diagram Bhowing key-cyllndeir 

S iDteeracUioi^ after the key hae be^n fully Ixia^ijrted; and 

♦ Figure 23 is a di digram aJiowing key -cyl index 
intersection wherx tongue is released, 

DETAXLEO DBSCRIPTIOW OP PREFERRSD EMBODIMENTS DF THE 

10 x^rvEl<JTION 

Th-e pi^^sfent invention relates to an elect:i-c>nici k^y^ 
to an electronic lock, and to hbe combination of the key 
and the locK, ref furred to in the present application ae 
an <?leeti-oriiG locking syctera. In conventional mannear, 

IB Lhc! lock has a cylinder pTO-vir3«d with a housing for 
receiving the key and with naechanical and electronic 
elementE^ Xoi' unlocking the lock when the key it) iiiSfesi-tGid 
into the housing, and when an .identity code of the key- 
matches a corresponding id^&nt.ity code of the lock. 

20 Re£ex-*jr3tfe iiS iriade initially to Figure 1 which ip ^ 

highly diagrammacic repreeent^t"! on of the k^y id 
conventionally compx-iHing a shank- forming firsC end of 
ah<apt3 and dimsi^aions that fit the housing in the cyliridfir 
of a lock whoGe bolt (not shown) is to be ACtuaLesd^ and a 

'2b second end constituting the body of the key and forming a 
head which, on being rotated^ serves to actuate a tongue 
of the cylinder and thus to drive the bolt of ths lock 
{via conventional machani-cal lod= rtieana, not shown) - 

The key hag a second irvechanical interface means 12 

3 0 for transmitting the rotary couple from the key to the 
lock and cn£ikin9 possible, once the key has been 
coupled wxzh the lock, for the bolt to be ^otwtKd when 
conditione for enabling ttie lock to be: open^id are 
complied vith (inatGhing identity codes of the key and of 

3S the lockr reepect i val y) . it ailsa include j9 tix-^t powar 
generaLor tmeans 14 for operating, in a corrntiuni cat ions 
link f3.nd in 3 pov/ejr link both to convey data between tJie 
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key and bh6 lock and to pov.'er the key and pc^aibly also 
the cylinder of the lock- First rectification and energy 
storage means 16 connescLdid to the power generator mean^? 
(-via the power- link) are also provided to r-«c?eivti and 
S accumulate energy ±rom eaid paw<>x generator means, e.g. 
when the key ie insertt^d in the lock. The rectification 
and energy 9t<^x'<i945 ^cans is connected to f ii-^t pxocejiaaor 
meanB IB, advantageously having ^ micrrc^procej^aor and a 
meiinotry, u'hich it serves to paw&f, £it\d which in turn 
10 manages (in paxtiJ rylar by comparing the identity codes of 
thB kG3y ^ind of the lock) and control b ti-anaf of data 
corresponding to the ident:ity cod^sis . The interchange of 
this encoded d^ta ia optionally performed via first 
coinmuni cations interface means 2 0 (which if nece^ssary 
15 rriiiLchos and filters the eignale from the pr-oc^^sor means} 
connected fir&tly to the pi-oceasor means la and secondly 
to the power gene^r^stor means 14 (via the cocrmuni cat lone 
link) through which the interchange take?? pi a.c?e . When 
the cylinder has no power- aupply means, an additional 
output liok from the rectifier and storage ^neanB 
serves to deliver energy stored from the power c^c^norator 
means 14 to power th« cylinder, 

Piguxe 2 1^ a highly diagraumiatic longitudinal 
aeetion through a first embodiment of a cylinder 30 oX 
2S symmetrical European proCil^^t havin<i two inlets (two 

^ylindtarB) of outride shape and size analogous to those 
of conventional mechanical dua] cylinder lock^, thnrtiby 
greatly facilitating r^^plaeemenL, and provided with self- 
contained power generator means specifically adapted to 
^0 co-operate v;ith a key of the above -epeclffied type, its^ilf 
pi-or\-ided with its owx^ pow&r generator rfteans. This dual 
cylinder lock conventionally has an upstream portion 1^2 r 
a downetreacn portion ?>4 , and an intexTnediate x-otar^ 
portion or tongue 3C which can be rotated by the key by 
means of the mech^nicol second interface moana 12 when 
the key is inserted into either of the two housings 36 of 
thfe two cylind^r^, and providing the identity codes 



20 
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match. The cylinr^er h^s n(K>vin^ shutter means 4 0 
c:onaLiLuLino( a Xey- expei i i ng piston f.ox preverjt ing any 
external action being taken on the; Lon^ae 36 and for co- 
operating with the ni«ehaxiic::=al second interface means 12 
5 to rotate! the tongue. it aiso lias second snd third pow«?r 
g^jncrator means 42, 44 ttiafc ax'-e identical ^and that £ijre 
associateci re3pecti"^€ly with thta upatream portion 22 and 
with th& c5c>wni^tr€iayn portion 24 of the dual cylinder locK 
and v;hich serve not only to supply power tci the loc:Jc (via 

iO a power link) but ^Iho firstly to perform a 

CCTmmudi oat ions function between che key and the lock (via 
a communications link) , and fjecondly a function Qf 
unlocking the. lock iby ^-ele^l9i^g ita tongue) via thes 
comrpunj cat: ons? link. Like for the key, each of the cwo 

IS power genorator meanG is connected vi^ the pov.'er link to 
a respective .second {or m thir-d} rectifier and Energy 
Btoxage meana 4€ (ox^ ^83 for rectifying and accumulating 
energy generated by Che means 42. 44 when a key i& 
inserted in the lock. The a^ctjnd and third reotifltir and 

20 energy storage m^^in^ aro conncicte-d to power respective 
eecond and third processor means 50 and 52 r each 
advantageously constituted by a micropx-oceasor and 
memoL-y , and ^ach of which taanages and controls the 
transfer of data correeponcEing to the identity codejp of 

2 5 the key and of the lock. Thia tiianafer of encoded diita 
(between the k<*y and the lock) is optionally perfornved 
(when it is necessary tor the processor iDeane to perform 
signal rnatching and filtering) via reepeetive afe-oond and 
third oommuni cat ions interface means 54 and 56 connected 

20 firstly to the second or third power generator means (via 
its communid:^tiortA link} and secondly to the: sec^^rtd c^r 
third processor means. Finally, first and second control 
cneanB 5d and SO {e,g, of the transietQr siwitch type) are 
provided for controlling release of the look under 

35 inetructioua respectively fx-^m the second and thdrd 
procasaor Ttieans so and 52 , by causing the energy 
accpTTtulated in the eecnnd o±- thir-d ^rectifier an(3 energy 
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Btox^age means 4 6 or 46 to be discharged agi a puls?« over 
Lh^ ^romimui cation 5 link of th«? e.hird ox- aecond power 
generacor mean& 4^3 or 42. Pr6f4!rai>ly, when the cylindler 
is of thR dual c:y Under structur-e as shown, the energy 
H accumulated in the rectitier and Btoxage meariB of n 
determined portion of the aylxnder (G»g. the upctreaTn 
por-tXoxO is c3isoha:rped into the power generator means of 
Lhc other portion ot the cyl inder { in tbits case the 
downstream portion), ^nd vice veraa. SlnGe the energy is 

10 discharged via uhfe cottumni cat ions link, it is preferable 
to provide switching means 62, 64 (e^g. a di^cx-imirxatijic^ 
filter) controlled by the praceaaoi- ttit^Ana 50, B2 for 
directing the conmuni cat ions output from the power 
generator means either to the communications interface 

lb means 54 ^ 56 or els-e to the ciontrol trie^isna 5B; SO, 

When th^ conmualcatlons link and tiie power iin(^ 
oomprisG a single link in the key as in the lack. i.e. 
when dat,a is transmitted OV*"p4" th^ ppwex" aupply llne^ it 
if? necessary ai^o to provide multiplexer/ dermal tip lexer 

7C> ni^an^ 56 ^Fi^ure 3} to direct said single link either to 
the rectifier and energy ^tor^ge Tneans* l$; 46, 4ft or elae^ 
to th^ cammunicaLiona interface means 20; b4, 56^ and 
vice versa {possibly via the &v/itch tneanra 62, 54) . 
Naturally, xvhen the lock pi^wex-ed r^rorn iih^ key, the 

25 mu] t iplexp^x'/d^maltxplexer meana 66 is also connected to 
Lho output of the rectifier and storage means to inake 
such return power supply posaible. 

It can observed that although second and third 
processor means are deBcribed, there ie clearly nothing 

3 0 to pr-event Tnaicing uae at iiingl^ processor tn^ans only (afic 
for ^xaraple the circuit 51 in Pigure 12) v;hich can indeed 
be preferable for reasons of ininmi^ipg bulk. gitnil^rly, 
although the pr&^e^nt invention i^ illustrated essentially 
by means of a dual cylinder structure, it ±b entirely 

35 poaaiblfe to enviaago implementing the invention wtth a 
single cylinder type structure having a knob of 
inL^rnatlonal profile, for exatTiplfr, or any other 
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anaiogou© ra^c:haixa.cal structure. SiTailai'ly, it m^y also 
be QbaervGtS that che diBpoeitiQn within the cyliucSer body 
of the various electronic tneans specified above is. not 
excluii?ivf* and it la entirely poeeifol-p. and ev^sn 
5 pvRf arable, to envisage grauping. all of the electronic 
locans together in the tongue {as shown for exampla in 
Figure© 12 ^nd 14)^ The same applies to the diapoaiLion 
of the* pow^r generator mean© v.-hi ch Tuay be diffeirent (see 
in particular Figures 16 sind 17 for a disposicion which 

10 i Instead of beino: upsLrcam/ down stream ie on one and 
on th^ other of the longitudinal bxih of the cylinder). 

Figures 4 and B ahow two erfibodiments of the 
rectifiei- and energy storage means IS ^ 4^, 4& a^gppiat^d 
vHth ^^ch power generator means of the key or of the 

15 cylinder 14? 42, 44. Tn Pi^ux'e 4, it can be seen t-liat 

the meane 16; 45/43 can he consDitutecJ merely by a diod^i 
bridge 2 0O followed by a filter and energy atoi-^ge 
element such as a capacitoir 202, on input 210 r the 
bricJge receavee an AC voltage from the power generator 

2 0 means 14; 42, 44, and OH an Output :?).2 it genejrates a DC 
output voltage intended Ciri^tly, for example, for 
releasing the tongue (in the case of tiie power generator 
mfeana 42, 44 of the cylinder) or for powering th« 
cylinder from the key (in the c:a&& of th«! correspond! i:ig 

2S ^neane 14 of thfe hay) and, secondly, via a voltage divider 
2D4^ for powering the proceEtaor meana 38? 50, ^2. 
Another po&eible solution fox: implementing the rectifier 
and Rtax-sigfe (man& is to make use of a diode voltage 
multiplier 220 (Figure 5) , The voltage cnultiplier- 

20 conventionally compriaee sl plurality of rectifier and 

voltage raising stages, e.g. six Btages 222 to 232, each 
constituted by ^ dio:^^ ^nd capacitor. With thia 
struL'turfe, the processor means 18-; 50. 52 is powered 
directly from the output 23 4 of one o£ the stagea o£ the 

3S Tnultiplier, e.g. the second stage 224. which has a 

voltage that correfsponde to the d^airad power supply 
voltage for the processor nrieans, with the other. 
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intermediate outp;itQ of the TYiuicipAier s-eirvifig do deliver 
varioue DC vc)lfc^9es, e.g. an the kr^yr for power-ing th& 
cyiinder (by arialogy vjith Figuirt? i> . 

Ficjures 6 and 7 are hisuoqratns showing the 
s fc*lectrical signal e a\'-a liable at the outputs* of the 
various electronic means describ^tj ahovQ for tlie 
particular case of ^the power for the key and for th^ lock 
boing generated b>^ the key heing injeerted into the 
cyiinder n£ the lock. Figure 6a bUowq the- output current 

10 fr-otti tho power generatpr mMiia 44 of the iock^ aftt>x^ 

the key 10 has b-een inserted into the cylinder 30. 
Figure phows the current output hy th^ rectifier and 
atorage means 46, 4 6 (the dashed line curve ehowing the 
Q)\arge voltage). Fi9urc' 6c shows the interchange of 

li> codes b^tw^en th^s lock and the key at the output froiri the 
communications interface meane S4, 56. Figure (5d shows: 
th& control signal generated at the output of the 
processor means 50, 52 for enabling the hangup to be 
rf^leaaed by discharging the energy which was accumulated 

2 0 in the storage mean© 4 6, 4 8 ori insertion of the key into 

the coupling means 42 r 44 (see in Figure $e the output 
signal from the control ^neane 5S, 6D) . siTniJLarly , Figure 
7a shoiys the current output by the power generator me^ns 
14 of the key. Figure 7b shov/s the current output by the 
2S L-ectlfier and storage mean^ 16 (the dashed line curve 
showing the cha^-ge volt^iofa) , and Figure 7c showa codes 
being interohangQd between the lock and the key at th(2 
outpat from the conununicst ionp inttirfaG(> means 20. 

On exaoiining theae histograms, it can be eeen that 

3 0 the opferationa perforaied tyy the various electronic means 

ta^Q place in three succeeKxve latagea. Firstly AC xs 
generated in parallel iu the lock and in the key, which 
AC ia rectified to deliver power supply voltagear to the 
respective proceHsor means of the look and of the key 
Cfirat stage), which means are then activated. Xhey can 
then proceed to interchange identity codeB and compar-e 
them (second stage) , After this interchange, and 
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aaeuTning that the codes match, the lodk can be opened by 
discharging the energy acc^yiniil^ittsd in the storage means 
£o as to release th^ tangu^, and thus Che cvOinder, as 
explained in gi-tjater detail beiow. 
5 It will be observed that whei; the lock ia poworcd 

trom the krey, the structure of the Qlsctronic means ol 
the cylinder p^n be^nimplif ied by omitting the rectifier 
rnetin» 46, 43 , with the output voltage from the power 
<i6nerator means o± the lock beiinc^ d^sllvert^tS dir&otly In 

10 the forin of a PC -^'t^lfcage (bat it is also possible to add 
B DC/AC comrertier in the )cey vithout altering the 
stxuature ot the cylinder) , 

Figure 6 Bhov/^ in highly diagrammatic and functional 
manner b firgt etnbodinaQnc of the po7/;er generator means of 

15 the lock and of the key in the forco of piezoelectric 
eleinents. 

The power ^«inerator means of the lock 42 or 44 ie 
con&uituLed essentially by a piezoeilectric element such 
as a piezoelectric p^l^te provided with electrical 
2 0 contacts 68a to provided the communications and power 

linka, the plate being eaibedded at one of its two end^ in 
the body of the cylinder 30, and having at ita free^ 
other end a contAc^t tip 6Bb that is subjected to pivoting 
and that is designed to co-operate with a particular 
2S serrated profile 70b of thp key. 

The pow^r generator means 14 of the key likev/ise 
Gompriae a piezoelectric plate 70 provided with 
electrical contacts 7 0a, embedded at one of its end^j in 
the body of tHti key id, and supporting the serrated 
profile 7 Ob, with its other end being free to move hack 
and forth under p-reaeuire from the contact tip 68^. 

Piezoelectric plates are components Known to the 
person skilled in the art and therefore do not need 
describing in detail. it is merely observed that the 
piatee which are multilayer compoHite stractux-es gf 
piezoactive ceraiiiic provide ber^ding movement of 
Buft-icient ^mplitud^ to make ^el f -contained power 
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gtiAeration possible (i.e. without sny n^ad for an 
additional power B"upply ^ourc:^; a-uch £»s & reciiArcyeable 
battery r even though ugjinq suDli an external source ie 
nat-gr-^liy not. to be excluded, particularly when the key 
5 hani 3ophiatiC5ited programdning functiont^) , and natux^ally 
capaiDle of powering the; proc-es^or meaiis of the lock and 
plfjo of the key (w^ich means require iitcle energy} , but 
also and above, all capablf? «£ powering the control tncana 
chat enable the loc:k to be released. A plate of small 

10 d^m^rijaione Uomirixionimxl trm) can bend through an 

acr.plitudQ of ±t>,5 ™ under the effect of stx'BBB and thus 
allow a non-negligible quantity <5-f tSinerf^y tc> bdi 
accumu'lat^c^ . Under Buah oircumst ances , it v;ill readily 
be understood that subjecting the plat*? to a pluxality of 

Xb def or [nation 0 {in prac:tic^^ Lh^ nu.d'ib&r of deformations can 
lie in the range ID to 40) makes it possible to obtain 
sufficient energy to power all of the components of th*? 
key and to release the lopk without there being any need 
for an additional power a apply. The piezoelectric energy 

2D eon^Lituued by the alternating and cyclic flow of charge 
that results from f'Uch sijcreRKRive def ormationH and tlxafc 
is iivAllable at the electrical contact terminals of the 
key and of the lock (>8a, 70©, 1.3 than er^nsfer^-ed and 
accumulated in thn r«iipective x-^ectifier and storage metans 

25 16; 46^ 48 to enable the system of the invention to be 
pov/ered. Conversely, given the reversibility of Buch a 
piezoelectric plate, discharging auffi^^ient energy acroee? 
it£* c:<:ijntacL Lerrtiin^ila 68a, 7Da will cause it to move, and 
that can be used for actuating release of the tongue. 

How^v^r, ^uch pieisoelecLrio platea can also be ua^d 
as communications means for interchanging data betv;een 
the lock and the key, when the key 10 10 fully inserted 
in the cylinder 30, the piezoelectric pl^t^ 70 of the key 
and the piezoelectric plate i>a of the lock are both 

35 dubj^icted to binding and are th^>refore niechanicaa ly 

coupled together, Sucli a structure then forniB a coupled 
oscillator which has its own resonant frequency that oan 
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be* uatid as a cominunicat icns carrier frequency. Hi is 
frequency is et^r^d^ e.g. in the processor mean a of the 
lock^ which triaans can give th#? aignal for starring data 
interchange in the ficrm of ^ ahom period of excitation 
5 of said oscillator at said frequencyr ^"d the key can 

thpn give this reference tha Icyic: value 0. Logic value 
1 can be conurrunicat^d f:roia tha key to the lock qv srir,^ 
versa under auch ri reams tances in convent xQiial nianner 
merely by changing the phase or th^ JCreqaency o-f the 

10 reference signal r and natux-ally by doing so for a length 
of tiine that is HufficiGnt to enable the change^ to be 
d^p^tec:t^d. The coTTicnfunicati one bandwidti^ corresponds to 
that of the mechanics coupling. 

A preferred ^stibodiroent of an electronic key of the 

16 invention is ^hown in Figure 9. This key is in the form 
of a box [the key toody &0} containlnot a shank 62 that can 
be extracted by Bny known m(!:ans, v;hether manual {^-y- a. 
serrated button) or autoitiatic, and deBi^nfed to be 
inserted in the houeing 38 of tha lock. The shank BhoTJtrn 

2{> in a retracted pcseition has an external serrated profile 
£c>r' co-operating at leaBt with orm contact tip B4a of 
at least one piezoelectrir; elen^nt (the plate 84) Slaving 
one end embedded in tho: box 60 and having itB opposite 
end free arid tnovabie under displacement of the oontact 

2f> Lip a4a. m Che example shown, th& extractable shank &2 
has a syrTTToetric^l atai^rated profile on two opposite ^acee 
and there are: four piezoelectric elements^ with each 
contact tip &4 serving to actuate! two elements 
simuleaneoualy. Naturally, this configuration ia given 

3 0 purely by way of illustration aod depende eaaentially on 
the ainount of elect-ical energy that needs to be 
produced. By ivay of example, Figure 11 shov^a a ehar^k BS 
of cruciform section that excitee four piezoelectric 
elements BQn, QBb, BSc, and SSd. Haturaily, the key also 

35 includes a circui t converting the electric charge 

generated by the piezoelectric elements (the recti fiex 
and storage circuit 16 may include a capacitor of large. 
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^?ap^aI:^itance, or a storage or reschaor^eablc battery) anc3 a 
microcontroller or Tnica*oprocessox type controlling 
integrated circuit IB that, is powered directly hy the 
circuit 16 to which it is cQnnentt^d. The processor 
5 circuit 18, vrhich mrgy include the coramunication& 

interface c:ix-c?uit 20, is connected to the piez^oele-ctxic: 
el«m€*nt 70 Tnounted the ehank R2 and desaigned to co- 
opcirate v;ith a correapondlng piczoeiectric element of the 
lock {eleTsifisnt refexencecS 66 in Figure 8> for the purpoac 

10 of interchanging identity codee - 

Figure 10 shows h variant emix^diment of the key of 
Figure ? whicih the alianlc S2 is 3hov;n in it3 deployed 
or "E^eeond" position. In this vai-isnt, th^ 
communications link for Interchanging aode& takes place 

15 via at leaet one contact area 82b of the ahank 

(advantageously one ares per face so th^t the k^y can be 
inserted either vay rount^) which area is also used for 
transferring th^ power required for the lock aud tjjk^n 
from the output of the rectifier ^nd storage circuit IS 

2[> fsuGh a contact area i^ alfso pres^int in the variant of 

Figx^re ll) . Tht other elements of the key are iriantxcal 
to those mentioned above wj th re £*;□;■« nte to Figure ^ and 
are not described acjtiin. 

It is important to observe that the various 

2S GmbociiTiftenLs shown are not limiting in any way and that, 
fox eKample, it ia poaaxble for the shank of the key 82 
to have not only at least one contact area 82b for 
powering the lock frora the key, but. aIqo piezoeleotric 
element fox- inttarchangirig data, in these embodiment it 

-■50 will also be observed that power genexatiOT^ in the key 

now comes from the 3h^nk being extracted from its box (or 
being r&tracted into the box), whether manually or 
automatically (ae opposed to by the ahank being insGrted 
■intn the lock) , Lh^i^reby exciting the piezoelectric 

3 5 element 84 of the key and i^aiising *±n&x^y to fa^ 

accucnulated in the corresponding storage meane 16, 
Thereafter thip^ energy ia ui^ed for powering the processor 
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rr^e-ans 18 r 20 m&naging CQTnmunicEiLXoi\g between the kesy and 
the loc}c, and in a varia^nt for transferring &i)f f ic^Jt^ut 
energy to the lock to enable it to be powered. 

Figure 12 shows in higtiiy diagramttiatic manner a lotrk 
b cylindEix- iritencieci more particularly for receiving 

©liaetronic key of tHe kind described above with reference 
to Figure 10, In j^his cylinder t^csrif igurataon^ the pc3w«x 
genera tQi- means 42, ^4 can be no more than conteict ar^as. 
42ri and 44a deBigneci to co-operate v;ith the contact area 

\o S2C o£ the key ^nd via which there paases not only the 

energy required for powering the lock^ but also th-e data 
r-Fsquired for checking th& identity codeB . The eslectronit 
processor circuit 51, vhich advent ^geouatly con^rises a 
niicroprQcessaor and a memory r Htsrves to manage these cociea 

15 and, if they match ^ to release the control TTHi^ne wliieh in 
turn release the cylinder, 

Pigurfi 13 ghovs in highly diagrammatic and 
functional manner a second etribodiisient of the power- 
generator meane o-f the lock and of the key in the form of 

2 0 magnetic feletintints- 

in th.is emjDodiment , the power generator lae^ne of Lho 
lock 42. 44 ie conatituted tnerely by a plux-ality of 
identical coils ^ e.g. 90 > 92, 94^ and 9G conventionally 
<:pnnGcted in a ring &nd Ttiountcd in a tube of high 
25 magnetic pex-meabi li ty, e.g. having a eoCt iron caae 96. 
vKnd al&o serving to provide me^ntstiiir separation between 
the coils, the first two coils 90 and 92 being wound in 
one direction (represented t/y crosses) while the two 
immet3iately following coa If? 94 and 36 are wound in the 

3 0 opposite direction <wiLh each of their windings heiLn9 

repreEjentfed by a dot in a cii-c3E?> . h first electrical 
contact 10 0 for provit^ing the power Ixnk is taken between 
a first link point between the first and fourth coil a 90 
£. 96 and a second link point ia taken betweien the second 
3i> and third coils 92 ^ 94; and a second electrical contact 
102 is taken to provide the coTimTTiuni cat ions link from a 
third link poir^t bcttween the first and necond coils 9 0.. 
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92 and from a fourth lin^ point b^twe^n the third and 
fourth coils ^-l ^96, The croila 90, 32, 54 r 5^nd 9^ are 
designed to ca- operate with a magnetic core outside the 
c:;i''lini3i5r jgo to to-rm a magnetic circuit whoae magnetic 
5 £lux is reversed cyclically, thereby tnaking it possihlc 
to induce aiternatin<5 ouri^ent at the electrical contacts 
100 ^knd 102- In similar manner to fche above -dee or 3 bed 
piezoelectric structure, it can aeen that this 
magnetic etvucture is likawisci rcvtirsible and that 

10 cf^uHinq ^Itictricity to flow in the coil b^" meane of the 
Gilcctrical contact terminaie will genei'ate magnetic flux 
that ca.n be used for- rt^leasiiig a, tongue- locking eleoient , 
thereby cauaing the lock to be released. 

The power generator means 14 ot thfe k^y is idenLlciil 

15 in structure^ in particular with i-^6ap**ct to size^ having 
lour coils liD, 112, 114, and 11(S likevise connected in a 
ring and mounted in a soft iron case 118 (the body of. the 
key) and similarly having m^gn^tic Heparatox w*illa 
between th^ coil& vhoa^ U'indinof directions and 

20 oonnection£3 are similar to those described above. Firat 
and eecond electir-i c^il cront.ac-ta 120 i^nd 122 ^rti iaimiliii^ly 
provided for th^i power link and the comitiuni cat ions linX. 
Nevertheleee, the mean^ of the key further include, at 
one «nd of the eh^knk 124 of said ktiyr four bipolar 

22 annular magnets 120, 1^2 ^ 134. and 136 placed side by 

side and separated by wa&hera I'^B, 140, 142, and 144 of 
F?oft iron forming magnetic Beparation walla, with the 
polarities ot the magnets being chosen so that two 
adjacent m^gn^te^ irepel ^ach other (the north/south a>:e» 

30 of these magnets being parallel to the axia of the ahank 
12 4) . The annular magnet b are of a size that accurately 
matchsB the aiz^ of th^ tsun-uundin^ cases 1J3 €£0 th^t 

the separation walls between tne magnets coincide esscactly 
with the 3Epai-ation walla between the coile o£ the CBBea, 

3i> t.hus providing £our closed ciiagnetic bojces each containing 
one magnet and one coil, as it v/ere . The cnagnets and the 
washers are niounted on the shank 124 by means of a 
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threaded rod X4S, for example r secured to the ehank ancJ 
on x^'hic:h thfe fuagnecs and the v;asherB ai-^ ^cr^wed. 
Fui-s-.h^rftiore , an additional soft ii-on waah^r 148 is 
nnounted at the other end of Lhi5 shank 124 at a distance 
^ from the nfiareRt. washer 14 4 r which diBtance is de^ign^d 
HO that when the key 10 ib fully inaertfed in the cylinder 
^0 of the lock (and thus complete magnetic coupling is 
achie^/T?d) , aaid additional v/asher which also forma a 
mayn^tic scsparation wall, coincides exartly with the 

10 outer separation walil of hhe oaac lia of the key so as to 
cio^a th*3 TuagriKLic circuit coaipletely, thereby" preventing 
any fraudulent electromagnetic action b^l^g L^ksn anc2 
generating "very powerful induced currents. Conventional 
Bhank ejection msvans, syrubolized merely by a spring 150, 

15 Hii^able the magjnets of the sheath- forming pie^^ oi th^ h^y 
in which they are initially enclosed {in their rest 
poBition) to be rGl<;ased before they are inserted into 
thE? oylit^der {In the v^orking position) level with the 
soft iron caae of the lock 9B (and its coils 90 to 96) 

20 with which they constitute a Tnagnetic circuit. 

Once cloBed in thie way, th^ tnagoetic circuit 
constituted by the eoilst of the key^ the coils of the 
eylind^r, and the magnetized shanH: of the key forms a 
lossless coupled tran&former having itu own zresor^nt 

2 5 frequency. Code^ c:£in then be inner-changed by inductive 

coupling at high frequency without ntaking use of any 
direct F^il ectT*ica3 contact, by uaing conventional pliase or 
frequ&ncy modulation. 

Figures 14 and IS ahow an erribodiTTient of a duail 

3 0 cylinder 3 0 designed to x-eceive an eltsctronic key lo 

provided with piezoelectric pov;er grenerator means . The 
cylinder conventionally comprieep 3 irotor element 300 
secux-ed to the tongue 3S and surrounded by a atator 
element 302, The housings 3H foir ^receiving the key 10 
35 and in which the key-expelling piston 34 can elide paes 
right through the rotor tfiement. 
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The rotor element 3a o has a cavity 306 fox rece^ivixxg 
a piesoelectr-i c: Hli^rr.^nt formed hy a eingl*? pliite 3DS 
paBs: ng loagi tadinally through th« i:ry'li5:idGr 30 over 
HvjbiStaixLially its entire length Aiid secured in ite centeT 
5 310 to said rotor elemtsnt . The Mnrorph thus conest^ tute^d 
tiy an ups^treain portion 308a and a down Ht ream portion 3 08b 
joined by a neut.raJl central zone {l.ci. a zone that is 
inactive tzom the pieisocleotric point of view) , hae at 
each o£ its ends firstly a contact tip 312, 314 which 

10 paaaea in a rest pOBitd.on (i.e. when not <axcited} tinrough 
a corresponding opening 3i6, 313 leading to the cavity 
306 of th^ houaing 3B perpendicularly to the 1 ongihiidiniil 
cixiB of the cyliinderr and seoondDy blo[:^k:iri9 elenaent 
forming a trihedral pin .^2 0, 32 2 which, in the above - 

lb specified x'&Bt position, secures the rotor ele™nt 300 to 
the at tit or element 302 tay being lTi5evt€2f3 in an opening 
3^4, 32 6 of the Btator tiletrient, ai'id thus prevents any 
rot^^tion of the tongue. Optionally, bending of the 
upatrgam or dowj^stream portioT^ of the pi Fjzoe^l metric plate 

20 :aoti when the key 10 is inserted into thci housing 36 can 
take pl^ce against resilient means, e.g. a spring 32 8^ 
330, placed at each free end of the plate 30B against ita 
face opposite to it© fac:« ireii-ei vinci th^ contact tips 3i2, 
, Uatu rally, each of the upstream and dovmBtream 

25 portions of the piezoelectric plate 308 has ita own 

eiectrio^l cont^icta OioL shown) wJiich are connect-ed to 
the electronic means of the cylinder represented 
diagrammaticaily by reference 33 2 and gdvantageov^Jy 
located in the tongu*? :\f^. 

I" tha **xamplc shown in Figure 10. the key also has 
a piezoelectric plate 334 which is emhedi^ed at one of ita 
enda in Lh£> body 3 36 of the key and v:hich has a space 
carrying a serrated profile 33 8, v;hiie ite other face ia 
free, Buch that ^&id plat& 3 34 is subjected to 

3S reciprocating pivoting motion about jLt^ anc:hor point a^ a 
result of preBsur^ from th& contact tip 312, 314 running 
along the serrated protiie 336 while the key is being 
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Inserted into tha cyllnd^ar- Liice tiie plate 3 06 of the 
cylind^x-^ the plate 3 34 of th& key has electi-ic^l 
contacts 340 connected to the electronic means 342 of tbe 
key < 

5 The operation of the Xockirxg system made in thi^ way 

is very simple. When the key lo ia inserted into the 
housing 3 8 of the dual oylindetr 30, the successive 
bending of tha plate 334 of the key and of the front 
pliite 3 0Ba of the cylindter will caus« energy to 

ID accuTT(\ulate in the rectifier* and storage mean© 3 32, 342 

tooth in the key and in the lock (Fi9ures 1^ 2; 6 ancS 7) . 

Gtia^ the k&y is fully insertedl, the upstream 
to locking element 320 i e relea^^rJ and the acc^utnulated 
energy ±b at a maximum. The piezoelectric plates then 

IS form a coupled oscillator through which identity oodea 

Gan be interchanged betvreen the processoi: m^an^ 332^ 342. 
If t.he codes match, the; ^ooutnalated energfy can be 
connected vi^ th^ contacts of the downstream plate 3 0Sb 
'/Thich, under the effect of ©aid energy, will band and 

2 0 thuB releaei© th<^ downstream blocking element 3 32 for a 
iahort instant of tirae, and it is only during this short 
instant of time that it i3 posaibl^ to rotate the toncjuc 
that haa be^n rwlt^as^d in thi& way. i^aturally, various 
meana (not shown) are provided to ensure that the key 3» 

2b not v/ithdlravm until it has per€orrr»c»d one co-mpletes tui-n 

(e,^, a device known as a "captive hooJ:"}. It v?ill also 
be observed cliat the key- expel ling means wJiich is pushed 
back v;hile the key being inserted BRirves to cjuarant^e 
b.hat thsa lock is actuated by one key, and by one key 

30 only. 

Figures? 16 and 17 show smother embodirrtent of a 
cylinder 3 0 and a key 10 also provided lyith piezoelectric 
pov/er generator Toeans . As befoi-e this cylinder has a 
i-otor tjl^iiient 4 00 scoured to the tongue 3 6 and surrounded 
3S by a stafcor element 40^, The rotor ali^imerit h^a th*? 

housings 39 for receiving the key 10 and in wJnich the 



02257935dis.afpPage25 



Page 1 of 2 




Jcey-^xp^lling piston 404 can also Hlid£> parsing right 
through. 

whRx-E5aE3. in the embodiment of the cylinder shown in 
Figures 14 and 15. th?? pi^itoelikatrio element is 
5 constituted by £i single piezoelectric plate having a 

r»ei\]ti-al canL'ral zone, in ttiie new emboc^i merit., the piezo- 
electric eleToent iig const it\ited by two distinct piezo- 
electric pl^t^ft 40 B disposeci in tv;o cavities 4 0?r 
410 of the rotor eleinent 40 D, each extending 

10 Hubscantially over the entii-ts leantjth of the cylinder. 

Since the enex-^y g^an^ratod by a piezoelectric element 2b 
pi-c?poi-tional to its dimeneionB . it will x-fendily b€ 
und<2rstood that thie etr\^cttii.'« advantageous since it 
enables the same key to recover substantially twice 

IS much energy aa in th€> preceding case. Each plate 405, 

4 08 ia embedded ac one ot its ends in the rotor element, 
with it£3 other end having two opposite contact tips 412^ 
414; '316 r ^IB which, in a rest position {i.e. iJrv hhe 
absence of excitation) , open out into opposite sides of 

20 the housing '3-B and also a blocking element forming a 

trdhedal pin 420, 422 which, in the above- ^pecr if ied r^at 
po^itionp secureB the rotor f?lement 400 to th& stator 
element 402 and in inserted in an opening 4 24, 4 26 of the 
fjtator felemant . The bending of one <?x the c>tH«r of tih^ 

2 5 piezoelectric plates 4 06, 4 0S on insertion of the Jcey 10 
in the housing can optionally be performed againsb 
resilient tcieans r e.g. a spring ^26, 43Ci, placed at each 
of the free enct« of th^ pljitfe 40B, on its face 

opposite from its face supporting the blocking meane 4 2{>, 
422. In addition, each ot the pier.oelectric plates has 
electrical contacts (not ehown) which are connected Co 
thF2 electronic meians of the cylinder (not Bhov/n) , 

The. key 10 more particularly intended far- co- 
Qpex-stiri9 with chc type of cylinder described above ie 

3b shown in Figure D6, Thi^ key i±l^o has a piezoeleotrio 

plate 434 With a serrated profile 4 3& (v:hlch profile can 
be. made simply, fox* e3caTnple, by covering the plate in 
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profiled r^sin) and has one of it8 ends ernbedded in the 
body ^^6 of the key so thst when the key ia inserted in 
the cylinder, th^ pi-eanur^s of the opposing contact: tips 
412, 414; 416, 41B al<:^ng the serrated profile 438 caueeB 
Haid plate ^34 to perform reciprocating pivoting mne. ion 
about its anc-hor point;. It will b«> obaeri'cd that in 
order ho piroteet the piezoelectric plate as xveil aet 
poasiblc from any external contact other than that whitjh 
it makes v;ith the contract tipe, th^ plate is 

iO advantageQual>' ^cc^ edible only via lateral grooves in the 
key. Like the plates 406 and 408 of the cylinder, the 
plate 434 of the key hap ^le^ctrical contACta 44 0 
connected to the various electroi^ic means of the key 
yiven a single reference 442. 

ly This variant embodiment operate© in identic; ^1 manner 

to the preceding embodiment. it should merely be 
ob9^rvGd that in this new variant, xvhen the codee match , 
the energy accunrulated while the key i^ being inseirted ia 
now d^ipch^rged vi^i the second plate 408 and not aa before 

20 via the second portion of the sole plate 309b. In this 
case aieor the dLBcharrge ee-rvee to release the ^acpnd 
blocrking tne^ne 422, with tbo firist blocking means 420 
naturally bein^ released by insertion of tlie key, 

Pigares 13 to 20 ahow an embodiment of a cyliJider 30 

2S and a key 10 in -which the power 9en«;rator means are 

implerrrented in magnetic form. This cylinder, aa shown in 
Pigxire IP, ie constituted eHseiitially by a stator elKcneint 
5 02 surrounding a rotor element 50O which in this 
embodiment i& conetituted by no -more fchan a single rotary 

?.{> tongue 36 u-hoae v^zloiiB component pasta are described in 
detail with reference to Figures l9a and 1 9b, The sta cor 
elewnt 502 bae two similar inodule© 506 and 508 each 
received at the inlet of tbe cylinder 30 and l:iaving 
houeinge 38 passing therethrough to receive the key 10, 

i.5 and ill which it is also possible for a key -exptl ling 
piat.on ^04 hp alide whose atructvre :> e described in 
greater cJ.e.tail v/itJi reference to Figures 2oa and 20b. 
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Each inodule 506 r 508 constituted simply by a ©6fti iron 
tube 510, 512 px-ovidec] wiuh a pluralicy of washers 
liki^wi^e: made of soft iron and regularly spaced apart so 
ae to separate four coi3E? 53 4, SIS, ancS 520; 524, 

526, 528^ and 530 diapo^ed in the tube ar>our)d ^:he housix:ig 
38- The windings of these coils and their 
i nter conn act i on3 are made aw desLM-ibed abc)ve (see Figure 
33) and their linJca^ with the various electronic means 46 
to S4 are likewise as descrii^ed above (see Figure 2). 

An embodiment of the key for co- ope rating with thfl 
typfr of cylinder having maqnGtic compomnta is also shown 
in ]r"^i9ure 18 . The }cey has a moving inagnefcis^ed shank S22 
(movable under drive from digpl^tcement m^^n^ B34) 
compx-iaing a soft iron body provided with four bipolar 
annular raagnets 536. 5:JB. 540. and 542. and forming a 
TTiagnetic core for four coiis 5^4. 546. 548. and 550, 

The tongue 3ff whi^h id shown in greater detail in 
Figure 19a (Figure l9h being an end view of Figure 19a) 
conrtprlseR a conventional external Htrucrtui-^ '^i tVi a 
cylindrical body S60 from which a fin 5 62 projects 
radially. The fin has an orifice SS4 paseing 
therethrough in which ther^ ia placed a centering device 
BGS, ^.g. forrtWid by a ball - and -springaiisoinbly 553, 570, 
and 572 suitable for co-operating with cooiplementary 
cavities 5 74 and 5 76 formed in register therewith in the 
stator element SOS. The body b^O is also pierced by an 
opening 576 for receiving two hollov annular pieces of 
soft iron 580 and 582 placed ont? against the other wh.Uf? 
leaving an empty disk-shaped space 5^4 between the*m. 
inside walle 566 and 568 of theae annular pieces in 
contact with thia empty apace alao include respective 
slots and 592 v^hich, in a tongue- release position, 

receive a slightly mgnetizfed x-otary blocking blade 
carried toy che teey- expelling piston B04 . 

The piston is described below with r^f^r^np^ to 
Figures 20a and 20b which show a face view and a profile 
view. It compriaea a body sdo that fit^ in the houe:ingp 
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3 6 in which it slides ^nd t>itiL ia provided with a "central 
core "502 of poft iron with the slightly magnetized rotaxy 
blades 6 08, 610 being pivotally mounted about respect 3 -v?? 
axes 6 0^ f 60 6, &ach blad« Having a portion extending 
5 l>eyond the ceiDtral cqx« 6D2 and in. line therewith (in the 
r-est position) . 

The assembly is cc5v^?l•^d in © non -magnetic mat.t!i-ial 
3uch aa braBB or resin 612 (except £or the blade eoa or 
SID which must be free to pivot about its respective axis 

10 66a, 606). Tw^ Boft iron mechanical inb^rfaceis 614 and 
616 are placed at reapectiiv/e etncia of the piston^ thereby 
c:onvpleting the structure thereof, trhese disks being 
adapted to receive exactly th.^ mechanical int^ix-faee me^na 
12 of the k^y (.for example, a. blade /siot system could be 

\B entirely suitable for providing Buoh a rotary drive 
link}, 

The opex-ation of this c>mbo(3iment of the invention is 
deat>ribod belov/ with reference to Figures 21 to 23. 

Figutee 21a and 21b show tbe magnetic flux, 
distribution in the ooila of th(h cjylinder 30 as a 
function of two different and successive positions of the 
key 10, It can be seen that shifting the key by one 
^^rration rsvi^rses the flux perceived by each ooil 
because of the opposite polarities carried by pairs of 

25 adjacent Ttiagneta, wViich polar-ities d^t«5rmin$ th^» 

direction of the flux. Fully inserting the key will 
therefore generate four alternations of alternating 
current of amplitude that increaaeifi from alt6ix*nait ion to 
alternation, with rectification thereof being performed 

3 0 by the rectification and gtor^ge meana, h similar 

prooeaa takes place in the key vhen the magn^tiaed ah^rik 
is ejected from its eheath either prior to the key being 
inserted ahown in Figureti 3 and 10 that x-elate to a 
piezoeleccric version of the key, or at the inoment of 

3 5 Ins-extion^ thex-isby tinabliny the key to K^ve &elf- 
contained pov/er supply and coincnunication . 
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When the key is fully inserced in the cylinder of 
the lock {Figure 16) r a -closed magnetic circuit is 
establieh^d including a -CDntributiic^n fro-m the Htr?jc^tiir« 
of ti\e y-^Vr as ahown in i?Ucjare '22, with loac^netio flux 
5 travelling through the coOe of the Jtey and of the lock: 
and looping via the magneiiiiied ahank . In this 
configuration^ Che assembly forms a perfect coupled 
transformer v;hose resonant frequency can be selected as a 
carx-i€»r frequency for comrnuaicrat ion betw^ei; the processor 
ID rru>ans of the key and the lock previously pov/eired by the 
rectifier and storage meane? (a comrnunicafcions link by 

been interchange cS, and ascunung they match, the cneryy 
accumulated during insertion of the key ie discharged via 

1?5 hhe ^l^ctricEil coiitcicLs of Lh^ H<^cr>rir3 mpdule, thereby 
generating an intense tnagnetic field that causea the 
rotary blade 510 or the key-expelling piston 504 to pivot 
(to take up a aLiabl^ vertical pc>aition), ^nd thvag. by 
becoming inserted in the slots of the tongue secures it 

20 to the piston, thereby f^nab^ing the aBaeinbly to be driven 
by the shank of the key (because of the m^ch^inical 
interface cneane 12) . Alter a Bhorr. determined period or 
vih^^n thfe key extx-ac:htid, the 1 Qck ie again prevented 
froTti operating, with th(* m^icgneLiii^d rotary bl^de 

25 returning to its initial horizontal position. 

It will be observed that tihe* invt^ntion, bofch in its 
magnetic versioa and in its piezoelectric versions nitikeH 
it posflible ho pi'ovide a locking system that is 
particularly optimized in that tha power generator means 

.*^0 of the lock aesocidted witli the power gesnerator means of 
the key sufflL^t* to perfoxm the thret,- eBsentiaO. functions 
of the Bystem: the function of pow^r generation is 
performed by a mechano-el ectrical comiection of a 
deformation (piezoelectric vt^rsioA) or o£ ^ dieplaceinent 

3i> (magnetic veraion) causing e^lectrical charge to be storcid 
in storage meanB, the communications function is 
implemented by high freiquency coupling between the means 
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(>f the lock and of the key, and the actuatox- function, 
given Che reversibility of the m<?^n^ LiJ:3edj. is itnplem<>ntcd 
J^y electromechanical converaion of the previously scored 
elechxic^l c^h^irg^ into a deformation or a di&plac«-ment - 

b Naturally, the £ul ly optimizeri vtsrsion of the 

invention can alao b& implemented in a more limited 
conf i juration r in particular by providing for data to be 
cocnniunicated between the ] ocV cind the key ox- energy to bfe 
t-.iraiiaitjafr^d fr£>m th& kQy aololy by means of a direct 

0 Glectrical contact, e.g, as shown in Figure 10, 
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CLAIMS 

1/ An elertr-Qnia k&y comprising ^ iTx:>unted in a key body, a 
)cGy shank for inaertion into a corresponding Jhousing of a 
lock cylinder for tJ^e purpose ot unlocking it. the 
cylinder having a ptator portion and h x-ntor portion 
secured to a tonquO; and including first meclianacal means 
and first electronic means ^ and the key including second 
mechanical meana aild second electronic: means tor co- 
operating witVi thfe corresponding first means of the 
cylinder u-hon the key is fully inserted in the cylinder 
and for causing the lock to be unlocked when an identity 
code of the key o^tA a -corri^spondirtg eod^ ot the lock 
iTiat ch, the key being characterized in that the electronic 
means of the feey (16, 18, 20} are powered from raelf- 
contained powe^i- gene7:atox- mKan^ {lA) actuated wx-ely by 
displac::ing thfe h&y shank 124) in the body of the key 

(BO; liS] . 



20 



25 



2/ An *^l^ctronic key according to claim i, characterized 
in that said power generator means is connected vis a 
powe^: link to a i-et^tifi^x- ^5nd storage mean» (X€) which 
c?fe no rates a DC power supply voltacfG from AC signal a 
delivered by the power generator means (1^), said 
rectifif?!- and storage mesne U6) itself being connected 
to processor rn^ans {is) which, via a conrmuaicationa link 
connecting it to the power generator means (14) , serves 
to -interchanges the data irequjjred tor uTi Locking the 
cylinder. 



30 3/ An electronic key according to claim 2, characterized 
in th^t nh^ pow&r link and tha ccj»irr.ani^;ation^ lirtk 
constitute a single link at the pov^er generator means 
(14) , and in that the second electronic means then 
include multipl ejcer/demul tiplexer mean^ (^6} for 

35 conne^rting the power- ^ein^rator Tneaus (14) bath to the 
rectifier and storage means (1^) and to the processor 
means (is) - 
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4/ An electronic key accorc^ing to t;laiin 2 or crlaim 3, 
characterised in that thie decond electronic me-ans further- 
inc^tidR eoTTunurxi caCions interface itieaiis (20) disposed 
5 between the processor means (1-3) and the power generator 
means (14) for inatcHing and filtering Lhe signals 
delivered at Lhia output of the processor means. 
% 

S/ An electronic key according to cl^aiEti 2 or tlsiim 3, 
10 characterised in thEit Lhe retctifi^r and storage meana 

(16) is also eonnoGted to the power generator means (14) 
so as also to po-wer the cylinder of the lock, when the key 
±3 ineerted in the lock. 

lb 6/ An electronic key according to any one of claims 1 to 
5r characteirized in that Lhe power generator means <14) 
iiiL'ludfe aL iGiasL one piezoelectric element (70? Q4) 
designed to generate electric charge from eucceesive 
bending niovements generated by the ddaplacement of the 

20 ahank Of th^ ke^/ {B2) . 

7/ An electronic key acrrording to cl^sim 6. c:h3rraCt<5r d zed 
in that said at legist one piezoelectric eleinent is 
constituted by a single piezoelectric plate {70; 33. 434? 
25 8^) embeddad at one of its two wda in the body of the 

key {10; 336? 436; SO). 

a/ An felectroniir k^y according to cilaim 7, characteris^ed 
in that said piezoelectric plate has a serrated profile 
30 (7ab; 338, 43 6) designed to co-operate with at least one 

tlrOAcclOt: tip (Sab; 312, El^ ; 412, 414) of a pieaof^l ectr ic 

eieiKvenc of the cylinater fG8) while the key ia being 
TTieerted into the cylinder. 



35 



9/ An f;lectx-onic keay according to claim 7, characterized 
in that r.he end of said piezoelectric plate that is left 
ti:&^ ha^ ^ eortt^r:h tip (84 3 > deeigoed to co-operate with 
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a «£5jrr^ted profile ^a2a) of the key shank (a2> dwing 
ejtLractxoxi/ret ractiion of the ehank out frcun oi- into the 
body of the key. 

f5 10/ An slfitctronic key according to claim 9, chai^^^^t^r"!- 2:^t^ 
in that Che key ehanic (82) alao h^is an additional piezo- 
el^chric: t^lt^itiQiit. (70) connected to t-he proces-Bor meanB 
(IBJ and ciesigne<3/t% interchange data between the ki^.y and 
the cylinder of the lock after th^ k^sy shanJc ha a been 
10 ineeirted in the cylinder-. 

11/ An electronic key according to c^aim 9, chara-crt-a^i^etS 
in that th^ k^y nhank (B2> Eurthejr includes at least one 
contact area (a2b) connected to the processor means (13) 
lb and designed to interchange dat^ between tha key ^nci hh^ 
cylinder" of the Icck aft-.er Lhe k^y a hank ha& hccn 
inB^rt^d in the cylinder. 

12/ An electronic ke^*- according to claim 11 j 
20 e>iara<2t prized in that said at least one contact area iG 

also connected to the output of the rectifier and storage 
meang !16) to enable hhts cylindiex- to be powered from Li^e 
look after the key shank has be-eji inserted in the 
cylinder. 

ZS 

12/ hn electronic key according to claim 11 or claim 12 r 
clTiaracCerized in that said key ehank is of cruciform 
phape <B6) , 

^0 14/ An electronic key according to claim 1 ott claim 2, 

charactGrrized in thts^t said power c^enerator itieans connprise 
firstly a magnetized Bhank (124) constituting a magnetic 
core, and secondly a plurality o± coila CllO. 112 ^ 11^. 
lis) connected in a ring, and separated by walla (13 a ^ 

35 MQ, 542, 144} material having high magnetic 

perroeability, and contained in a body C119) v^hich is 
ita^lf mad& c>f a tnat^rial having high rriagnetic 
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percneability and forming a. sheath for said magnetized 
Hhank^ an ejeiction system , e.g. using a spring {150 ^ 534) 
iDeing provided no extract/ re ti-act B^xd. ehank fx-ocn and 
into it3 3heath- 

5 

15/ An electronic key according to claim 14, 
charactex-iz^ed in hhat aaid magnet:! zed shanlc haja a 
plurality of iJipolAr annular iifiagnecs (130, 132, 134^ 136) 
Lhat are regularly separated by walla (138r 140, 142, 

2 0 144 J of material ha^ving high nia9neticr permeability^ the 
diHtotncfes beL^f^Cien aaid walls iielng determined in such a 
manner as to correBpond exactly firstly with the 
differences between th^ cornespondincf walls of the 
t^htsiith- forming i^ody (lia) of the key (10), and secondly 

1!j with the walls of said tube (?8) of the cylinder (30), 

16/ An ^lectroniD ke/ according to claim 15, 
characterised in that said bipolar annular magneta have 
polciritie© that are deterriiin^d in aueh a. mannex that two 
2 0 ad:iacent ina^nets repel each other r v.rit;h the north/ south 
axes of the cnagnetB being parallel to the longitudinal 
axis of the ehank (124). 

17/ An electronic >cey according to claim 14, 
;!5 characterized in that aaid rTia9netized »hank fuarth^x* 

includes a wall <14&) of material having high magnetic 
permeability, 9uch ae Roft ? ron r and for the purpoee, on 
aaid wall coming into contact with an external ma<3nc>tic 
separation wall of the sheath- forming body (118) of the 
.■^0 key, of clo2?ing the magnetic circuit v/hen the kay (10) ia 
fully inserted into the cylinder (2*;) . 

13/ An electronic key accordirig to claim 14, 
characterized in that there are four of said coils. v;ith 
J5 the vjinding directions of tvoo adjacent coila oJf aaid four 
coila being oppoaite to th^ winding direction of the 
other two coils. 
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19/ An electronic key according e.o c:l<iim IB, 
characterised ij^ that-, laaid four coils have two distinct 
electrical contact tcrmAnals (120. 122) via which there 
rarei x« ape c Lively provided the po\^er link for pov/^r-i ng hh« 
5 secondl electronic nieaT^e of the key, and th& 

coTmnunication© link Tor inLGrchangin<j data with the 

C7yl inder- ti£ th*> lock. 

20/ An electx-pnii: locking system including a lock and an 
10 electronic >.ey according to any one of claime 1 to 4 , the 
lock being characterized in that the cylind&x- (.30) 
thereof b^a at le^itit: cxx^ poH'or generator means (42, 44) 
that iB iictuat€!t2 during or at the en<l of infsertion of the 
key so as to powex the first electronic mesons of th^ 
IS cylinder {^6-6A ; Si), 

21/ An electronic locking Eiyet^m according to claim 20, 
ch^r^ct^vi T^ed in that aaid powc-r 9en^rator means also 
B&rv& to provide coupling between the Key and the 
'20 cylinder o£ the lock, to enaJble data, in particular 

identity cod^s?, to be? iuteijohancfed b-eLu-e^^ii the cyl index 
and the key after the shank of the key has been inserted 
in the cylinder. 

25 22/ An electronic locking system according to claim 20 

and claim 21., characteri r,ed in thmt Paid power generator 
mHaxiii alao inakes it poesible La cause an element for 
blocking the tongue (36) to be displaced so as to unlock 
the lock, 

30 

23/ An electronic locking ByBtem according to claim 22, 
Charac-t^riz^d in that i^aid power creaneaiatoar mt-anH 
connected via a pov;er link to rectifier cind storage means 
(46, 48) which 9^ner3te ^ DC povjer supply voltage from 
35 alternating sign^^ls delivered by the power gene^rator 

TT^eans (^2. 44), paid rectifier and storage meane itself 
being connected to processor iMeans [so^ 52) which, via a 
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ociiununicacions linJc ccnnect ing it bo the power gt^nerator 
means (42, 44), Bei-v?!^ to inL^x^chaxige data required for 
unlocking the cylinder of Lbe locK, said processor meana 
a.t&o aet^viiiy to drive control means (SB, (SO) which 
5 deliver a control pul&e to t.h^, power generator nacans (42 ^ 
44) via the c:omKiu3iieat ions link, said pulse being of 
determined duration that ie Bufficient to relssa^ei th^ 
element for blocki^ the tongue (36} , th^rfeby unlocking 
the lock, 

10 

24/ An electronic locking RyRtem accox-ding to claim 23, 
characterized in that the first elfectronic tmeans of the 
cylinder further include swit^chine means (<$2, 64) 
enabling the poy;er generator nieanR (42 y 44) to be 
15 connected via it a communications link bo-th to the 

pTOcresaaor tr.fesna (50, 52) and to the control meane (56. 
60) . 

2 5/ ?s.n electronic lotrKing ayatem including a lock and an 
20 electronic key according to any one of claifns 6 to 8, 

characteri.z-ed in that ^nid power generator m^ans of the; 
cylinder of the lock comprises at least one piezoelectric 
element (60) having electrical contact terminals iSBa) 
vath &ucceP0ive binding inovestifexita ti hereof during 
25i insertion of thG> key (lo) generating electric charge at 
the contact terminalB thereof. 

26/ An electronic locking system according to claim 25, 
characterized in that said piezoelectric element ie 
30 constitutfed by a singlt! pi<5ZoelGctric plate (6B; 406^ 

embedded at one of itB two ends in the rotor portion 
of the cylinder (4 0':>) . 

27/ An electronic :iock]ng syEiteni according to claim ?.S , 
35 ciharaoteri2ed in that said piezoelectric elen>ent is 
COn3titUt5id hy a himorph (3{>a) whose centx-al portion 
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(310) is «rnbeddG-d in the sror.or portion of th^ cylindtir 
(3O0) , 

2 2/ An elect ironic locking ey^fce-m a.L^ei»jr^dlii9 to claim 26 or 
5 claim 27, char^cteri is^id In that each tree end of the 
piezoelectx-i^^ elsiricnt: (^9? 406^ ^08) h&e ^it leaat 

c>n& contact tip ^12, 3JL4; 412, 414, 416^ ^16) 

designed to co-operate wihh the* sihank of Che fcey and at 
lea&t on^ bliiDckirxg element (320, 322 r 4 20, 4 32) deeigriKc], 
10 in a rci^t position J to prevent &uy irotation of the tongue 
{3G) relative to tha Bt^t(:j±: portion of the cylinder (302, 
402) . 

29/ All electronic locking sy^tetn including a locX and an 
lb electronic key according to any one of clainiB 14 to 19. 

tha lock being characterised in that &^id power gqn^r^uor 
means of tlie cylinder ie mauiiteid around the hotising (25) , 
at the inl«?t to the cylinder r and compriBee a tube {98 J 
of high magnetic permeability mi^tRrial, auch aa aoft 
^0 iron, containing a plurality of coils (90 r 92, 94, 9^) 
connticttsd in a ring and separated by regu laxly apacE=:d 
walls of material having high magnetic pfermeabllity, said 
coil© being daHigned tc co-op£:rate firstly with a 
magnetized shank (124) forming a nvagnetic cqv^ ^nd 
25 carried by the key (10), and secondly with a key- 
expelling pigtor] {S^4] suitable for sliding in the 
housii^ig (3B) and provided v/ith aaict elemente {60*?, 61Q> 
for blocking the tongue (3 6) . 

30 iO/ Axi electronic locking eyetem according to ciaicn 2?, 
characterised in that th&x-^ axe four af said coils, with 
the winding direction of tv;o adjacent coilB in said four 
coilB being opposite to the winding diz-ection of the 
otlK^r t'/^ coils, 

35 

31/ All electronic locking system according to claim 30, 
characterized in that said Cour' coils have two diatinct 
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lec:tx*iti£il contact terminaifg {10 0, L02) via wliich* Lherc 
are providedl respect i'^^ly a power link Tor powering the 
first electronic ineansfr and a communi cations link for 
intercb^nging dikta and for actuating the foloclcinci 
5 element. 

22/ An electronic loci^ing eyst^jn accoi-ding to aliklm 29, 
characrerised in tliat a^ld tongue coroprises firstly a 
cylindrical b-c^dy (sso) and secondly a fin (562) extending 

]0 radially from said body, the body having an opening (E572> 
for receiving two hollow annul^ir pieces (580^ 5S2) Ttiade 
of a material oC hL^h rriagnetic permeability and placed 
one £i9Ainat the other vrhile leaving foetv/een thero ^mpty 
c3isk-s}aaped space (561), tha Inaide? dim^naiona of aaid 

15 pieces corresponding to the outsiote diniensions of the 

housing (3B) ^ and in that each inside wall (585. 5&e) o£ 
the annular pieces In contar-t wit.Vs. s^id empty &p&o<> 
included a biocScing alot [S90 ^ h^2) designed to receive 
said blocking element (6 08, 610) , 

20 

3 3/ Art ^Ifectronie locking system aocording to claim 32, 
characterized in that said fin includee centerir^g meane 
(5^4}, e,g, fovmet^ by a b^ll - ^i1l3 ■ £?prin9 aa^feiVibly 
56S, 570), designed to co-operate with corresponding 
2^ means of the stator portion of the cylinder, e,g, with 
ca-v-itie^ Cor receiving th^ balls (574, 576) . 

34/ An electronic locking E?yHtem accc^rding to el^itn 29, 
c:har-atDLeri2^d in that said key -expel ling piston has a 

30 central core 0502) of material having high magnetic 

parrn^ability, and at tsach of tlie two ^nds of wixich tht*r-G 
is mounted, about a respective axis {60^, 606'j r said 
blocKing element forcned a slightly Tnagnetir.ed rotary 
blade (60.3, 610) , said blocking blade being pivotable to 

35 come into one of ?^id lockd.rig g^ot^ {590, 592) of the 
tongue wnen the power generator means (4 2, 44) is 

actuated. 
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35/ An electronic locking ^yHtt^tri according to claiiu 34, 
characterised i.n that said central core is covered in a 
non -tnagiietic material {G12) and terminated ah both 6rtd» 
5 by respective itiechanica] int;eii-£iiC:e slerrrianta ^16) 
designed tQ ro-opt^rat^ witn the mechanical interface 
mtsikn^ 02] of Che key {10} to transmit, thts^ rcptajry wuple. 
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